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1
FOAM PUMP

This Application is the U.S. National Phase of Interna-
tional Application Number PCT/GB2010/001175 filed on
Jun. 15, 2010.

The present invention relates to a foam pump, for use
particularly, but not exclusively, to generate foamed soap
products from a liquid soap and air.

Foam pumps are well known, and comprise separate fluid
and air cylinders adapted to force a subject liquid and air
together inside a mixing chamber. The co-mingled liquid and
air is then forced over one or more foaming meshes, before
being dispensed from a nozzle. The liquid is drawn from a
cartridge to which the pump is attached, and air is drawn from
atmosphere, either through the nozzle or from an inlet else-
where on the device.

In many cases the fluid and air cylinders are co-axial, which
is to say one is arranged inside the other on the same axis.
Most pumps are constructed about a fluid throughflow axis,
with a fluid inlet, mixing chamber, foaming chamber and fluid
outlet arranged sequentially on said axis, and with the co-
axial fluid and air cylinders also arranged on said axis, either
sequentially or radially in relation to the other features.

Such pumps are manually operated by a plunger part,
depression of which forces the fluid and air cylinders to
perform a dispensing stroke in unison, which forces fluid and
air therein into the mixing chamber, through into the foaming
chamber and then out of the nozzle. A return spring is pro-
vided somewhere on the pump, or on the dispensing device
with which it is used, which forces the fluid and air cylinders
to perform a priming stroke in unison, which draws fluid and
air therein, ready for the dispensing stroke.

Typical examples of such foam pumps are shown in
EP0613728 to Daiwa Can Company, EP0703831 to Sprint-
vest Corporation N. V., EP0853500 to Park Towers Interna-
tional B. V., EP0984715 to DEB IP Limited, EP1266696 to
Taplast S.p.A., EP1444049 to Bentfield Europe B.V., WO
2004/044534 to Continental AFA Dispensing Company, WO
2005/105320 to Airspray N.V., and U.S. Pat. No. 6,409,050
and GB2362340 to Ophardt.

In all of the above cases, because the fluid and air cylinders
are arranged on the fluid throughflow axis, the plunger part
also moves back and forth along said axis. This is appropriate
when the pump is located at the top of a container of fluid, and
is operated by a downward push on the operating plunger, but
it is not particularly suitable for use inside a wall mounted
dispensing device which dispenses foam from an underside
thereof. Such dispensers are commonly operated by lateral
movement of a cover or trigger, which movement is substan-
tially normal to the fluid throughflow axis of the pump
mounted underneath the container of fluid.

In EP0703831 to Sprintvest Corporation N. V., EP0984715
to DEB IP Limited and U.S. Pat. No. 6,409,050 to Ophardt,
the pumps are arranged inside wall-mounted dispensers
underneath containers of fluid mounted therein, and in order
to deal with the vertical alignment of the fluid throughflow
axis of the pump a special spring-loaded trigger is provided in
each case, which converts a lateral movement into a vertical
one to operate the pump. These constructions are not ideal
because the transmission of the lateral movement of the trig-
ger into a vertical one is not well controlled, leading to an
adverse twisting of the pump which results in leakages and
failures. Further, these constructions comprise an excess of
independent parts, which adds costs.

EP1444049 to Bentfield Europe B.V. provides a slightly
different solution, by arranging the pump at an angle to ver-
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tical, but this is also not ideal because it increases the size of
the wall-mounted dispensing device.

The present invention is intended to provide a solution to
some of the above described problems.

Therefore, according to the present invention, a foam pump
comprises a fluid cylinder, an air cylinder, and a mixing
chamber, in which the fluid cylinder is adapted to draw a fluid
therein in a priming stroke, and to pump said fluid into said
mixing chamber in a dispensing stroke, in which the air
cylinderis adapted to draw air therein in a priming stroke, and
to pump said air into said mixing chamber in a dispensing
stroke, in which the mixing chamber comprises a fluid
throughflow axis, in which the fluid cylinder and the air
cylinder are co-axial with one another and are aligned on a
second axis which is substantially normal to said fluid
throughflow axis, in which the fluid cylinder and the air
cylinder are provided with a common piston member, and in
which the foam pump comprises spring means adapted to bias
said common piston member to perform a priming stroke of
the fluid cylinder and the air cylinder.

Thus, the present invention provides a foaming pump in
which an axis of operation of the fluid and air cylinders is
substantially normal to the fluid throughflow axis of the
pump. As such, the pump of the present invention is suitable
for use in a wall-mounted foam dispenser which dispenses
foam from an underside thereof and is operated by lateral
depression of the cover, because the fluid throughflow axis
can be substantially vertical, while the movement of the com-
mon piston member can be aligned with lateral movement of
the cover.

(The term “substantially normal to” with regard to the
relationship between the second axis and the fluid through-
flow axis is intended to include a range of 15 degrees or so
either side of 90 degrees, so the invention includes a slight
canting of the fluid through flow axis in relation to said second
axis to allow for foam to be dispensed at a slight angle towards
a user, and not directly downwards.)

With the common piston member both the fluid and air
cylinders are operated in unison to produce the foam, and
with the return spring, the pump automatically performs a
priming stroke after each dispensing stroke.

Preferably the foam pump can comprise a valve chamber
provided with a fluid inlet and a fluid outlet, in which said
fluid inlet and said fluid outlet can be arranged on said fluid
throughflow axis, and in which the fluid cylinder can be in
operative connection with said valve chamber. The fluid inlet
can be controlled by a first valve member adapted to open
during a priming stroke of said fluid cylinder and to shut
during a dispensing stroke of said fluid cylinder, and the fluid
outlet can be controlled by a second valve member adapted to
shut during a priming stroke of said fluid cylinder and to open
during a dispensing stroke of said fluid cylinder.

With this construction the positive and negative pressure
generated by the movement of the fluid piston in use acts on
a common inlet and outlet valve chamber in a simple and
efficient construction.

In one construction the air cylinder can be disposed inside
the fluid cylinder, but in a preferred embodiment the air cyl-
inder can be radially arranged around said fluid cylinder. With
this construction the valve chamber and the mixing chamber
can be conveniently sequentially aligned on said fluid
throughflow axis, with the air cylinder in operative connec-
tion with said mixing chamber, downstream of the valve
chamber.

The piston member can comprise a fluid piston and an air
piston, which can be co-axial with one another and be dis-
posed in said fluid cylinder and said air cylinder respectively.
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The spring means can be any known type of spring which
is capable of acting to bias the piston member, including any
type of extension or compression spring external of the fluid
orair cylinder, or any such spring inside the foam pump acting
on the active surfaces of the fluid or air pistons. However, in
a preferred construction the spring means can comprise a coil
spring disposed in the air cylinder and around the fluid cyl-
inder, which can act against said air piston.

The first and second valve members in the valve chamber
can be any known design, however in one embodiment of the
invention the second valve member can comprise a resilient
annular cone mounted on a boss, which annular cone can
comprise an outer rim, which can be urged against an inner
surface of the valve chamber by a negative pressure generated
therein during a priming stroke of the fluid cylinder, and
which can be forced away from the inner surface by a positive
pressure generated therein during a dispensing stroke of the
fluid cylinder.

The air cylinder can be connected to the mixing chamber
by an air passageway which can extend from a first opening at
a bottom of the air cylinder to a second opening in the mixing
chamber, which faces in a substantially opposite direction to
the flow of fluid entering the mixing chamber from the valve
chamber in use.

With this construction of the second valve and the second
opening, there is provided an advantageous co-mingling envi-
ronment for the fluid and air. In particular, the flow of air in an
opposite direction to the flow of fluid leads to a thorough
mixing of the two substances, and the underside of the cone
provides a high pressure area where the body of the cone
reduces in size adjacent to the boss, which high pressure area
forces the mixed fluid and air to travel back in the fluid flow
direction. This turbulent movement inside the mixing cham-
ber ensures that all the mixed fluid and air is cleared out of the
mixing chamber, preventing the build up of residue in use.

The boss can be mounted on a sleeve component provided
in the mixing chamber, and an aperture can be formed
between the boss and the sleeve, through which the mixed air
and fluid can pass in use.

This sleeve component can also provide for the air to be
directed to the mixing chamber in the manner described
above. In particular, the air passageway from the air cylinder
can comprise a first portion which can extend from the first
opening to an intermediary opening in the inner surface of the
mixing chamber. The sleeve component can overlie this inter-
mediary opening, and it can comprise an annular trough in an
outer surface thereof which can be aligned with the interme-
diary opening and can define a second portion of the air
passageway. The sleeve component can then comprise a flat
wasted section extending axially from the annular trough to
an upper rim of the sleeve component, and defining a third
portion of the air passageway. Therefore, the air enters the
trough, travels around it in both directions to opposed open-
ings where the wasted section begins, and then up the wasted
section and into the mixing chamber where it collides with the
fluid entering from above.

It is possible for the air cylinder to draw air therein from an
outlet nozzle of the pump, however, in a preferred construc-
tion the air cylinder can be provided with one or more aper-
tures through which air from atmosphere can be drawn. These
apertures can be provided with a third valve means adapted to
open during a priming stroke of the air cylinder and to shut
during a dispensing stroke thereof.

The one or more apertures can be provided at the bottom of
the air cylinder, and the third valve means can comprise a
resilient annular disc disposed at the bottom of the air cylin-
der, overlying the apertures. The disc can be lifted away from
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the bottom of the air cylinder to open the apertures by a
negative pressure generated inside the air cylinder during a
priming stroke thereof, and the disc can be urged against the
bottom of the air cylinder to shut the apertures by a positive
pressure generated inside the air cylinder during a dispensing
stroke thereof.

In an expedient embodiment of the invention, the fluid
piston and air piston can be self-sealing against the walls of
the fluid cylinder and air cylinder respectively. This is a
simple construction which saves on separate sealing compo-
nents, and can be readily achieved with modern materials.

The first valve member which controls the fluid inlet of the
valve chamber can be any known fluid valve, but preferably it
can comprise a ball valve.

The co-mingled fluid and air exiting the mixing chamber is
not a foam, so as in known foam pumps a foaming chamber
can be provided, which can be sequentially aligned on said
fluid throughflow axis after the mixing chamber. The foaming
chamber can comprise one or more foaming meshes adapted
to generate a foam to be dispensed from the mixed air and
fluid forced into the foaming chamber. In a preferred con-
struction two spaced apart foaming meshes can be provided.

The foam pump of the invention can be used with any type
of dispenser, but in one construction it can be adapted to be
used with a wall-mounted dispenser which is operated by
generally lateral movement of a cover thereof. Therefore the
piston member can comprise an operating plunger provided
with an operative depression surface at an outer end thereof.
The inside surface of the cover of a dispenser like that
described above can bear against the operative surface when
it is depressed, in order to operate the pump. The action of the
spring can then push the operative surface back out again,
returning the cover of the dispenser to its starting position.

In an alternative embodiment, the foam pump of the inven-
tion can be adapted to be used with a particular type of
wall-mounted dispenser, in which the cover thereof is
attached to a base with a hinge, and is rotatable about said
hinge towards and away from said base, and in which the
cover is connected to the foam pump via a pivoting linkage
adapted to convert the rotational movement of the cover into
a linear movement of the operating plunger. In such an
arrangement the operating plunger is fixed to the cover via
this pivoting linkage. The pivoting linkage can take one of
several different forms, but an expedient arrangement com-
prises a track provided on the cover, through which a ball-
shaped sliding member on the operating plunger can travel in
use. Therefore, the piston member can comprise an operating
plunger provided with a substantially ball-shaped resilient
sliding member at an outer end thereof.

The invention can be performed in various ways, but two
embodiments will now be described by way of example, and
with reference to the accompanying drawings, in which:

FIG. 1 is a cross-sectional side view of a first foam pump
according to the invention;

FIG. 2 is a cross-sectional perspective view of the first
foam pump as shown in FIG. 1;

FIG. 3 is a cross-sectional perspective view of a part of the
first foam pump as shown in FIG. 1;

FIG. 4is aperspective view of internal stacked components
forming a part of the first foam pump as shown in FIG. 1; and

FIG. 51s across-sectional side view of a second foam pump
according to the present invention.

As shown in FIG. 1, a foam pump 1 comprises a fluid
cylinder 2, an air cylinder 3, and a mixing chamber 4. As
described further below, the fluid cylinder 2 is adapted to
draw a fluid therein in a priming stroke, and to pump said fluid
into said mixing chamber 4 in a dispensing stroke, and the air
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cylinder 3 is adapted to draw air therein in a priming stroke,
and to pump said air into said mixing chamber 4 in a dispens-
ing stroke. The mixing chamber 4 comprises a fluid through-
flow axis A-A. The fluid cylinder 2 and the air cylinder 3 are
co-axial with one another and are aligned on a second axis
B-B which is substantially normal to said fluid throughflow
axis A-A. The fluid cylinder 2 and the air cylinder 3 are
provided with a common piston member 5, and the foam
pump 1 comprises spring means, in the form of coil spring 6,
which is adapted to bias the common piston member 5 to
perform a priming stroke of the fluid cylinder 2 and the air
cylinder 3.

The foam pump 1 comprises a body 7 with a bore 9
arranged on the axis A-A. A container coupling 10 is provided
ata first end 11 ofthe bore 9, and an outlet nozzle component
12 is attached to a second end 9a of the bore 9. Arranged
sequentially in the bore 9 is a fluid inlet funnel 13, a valve
chamber 14, the mixing chamber 4, and a foaming chamber
15.

The fluid and air cylinders 2 and 3 are integrally formed as
a part of the body 7, and as is clear from FIG. 1, the fluid
cylinder 2 is arranged inside the air cylinder 3, and is aligned,
and in operative connection with, the valve chamber 14. The
air cylinder 3 is in operative connection with the mixing
chamber 4, downstream of the valve chamber 14, as described
further below.

The valve chamber 14 is provided with a fluid inlet 16
controlled by ball valve 17, and a fluid outlet 18 controlled by
cone valve 19. Referring to FIG. 2, the cone valve 19 is
mounted on a boss 20 and comprises an outer rim 21, which
is urged against an inner surface 22 of the valve chamber 14
by negative pressure generated therein during a priming
stroke of the fluid cylinder 2, and which is lifted away from
the inner surface 22 by a positive pressure generated therein
during a dispensing stroke of the fluid cylinder 2.

The boss 20 is mounted on a sleeve component 23 disposed
in the mixing chamber 4, and an aperture 24 is formed
between the boss 20 and the sleeve 23, through which mixed
air and fluid pass in use, as described further below.

Housed within the fluid and air cylinders 2 and 3 is piston
member 5, which comprises a fluid piston 25 and an air piston
26, which are both self-sealing against the fluid and air cyl-
inders 2 and 3 respectively, by virtue of resilient flanges 27
and 28 in each case.

The piston member 5 has an operating plunger 29, which
comprises an operative depression surface 30 at an outer end
31 thereof, which is adapted to co-operate with the inside
surface of a dispensing device with which the foam pump 1 is
used, as described further below. The piston member 5 is
secured inside the fluid and air cylinders 2 and 3 by an annular
end cap 32, fastened to the air cylinder 3 with a snap-fit
coupling 33.

The air cylinder 3 is provided with four apertures (not
visible) at a bottom 34 thereof, through which air from atmo-
sphere can be drawn. A resilient annular disc 35 is disposed at
the bottom 34 of the air cylinder 3, overlying the apertures.
The disc 35 lifts away from the bottom 34 of the air cylinder
3 to open the apertures when a negative pressure is generated
inside the air cylinder 3 during a priming stroke thereof, and
the disc 35 is urged against the bottom 34 of the air cylinder
3 to shut the apertures when a positive pressure is generated
inside said air cylinder 3 during a dispensing stroke thereof.

Referring to FIG. 2, the air cylinder 3 is connected to the
mixing chamber 4 by an air passageway 36. This begins at a
first opening 37 at the bottom 34 of the air cylinder 3, which
opening 37 is radially located outside the disc 35. The open-
ing 37 is a part of an elongate trough 38 which extends under
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the disc 35 to a bore 39 perpendicular thereto, which leads to
an intermediary opening 40 in the inner surface 22 of the
mixing chamber 4. As is clear from FIG. 2, the sleeve com-
ponent 23 overlies this opening 40.

Referring now to FIG. 4, which shows the sleeve compo-
nent 23 and its axially associated parts in isolation, the sleeve
component 23 comprises an annular trough 41 in an outer
surface 42 thereof. As is clear from FIGS. 1 and 2, this trough
41 is aligned with the intermediary opening 40. The sleeve
component 23 also comprises a flat wasted section 43 extend-
ing axially from the annular trough 41 to an upper rim 44 of
the sleeve component 23.

As shown in FIG. 3, this wasted section 43 defines a pas-
sageway from the trough 41 to a second opening 44 of the air
passageway 36. The second opening 44 faces in an opposite
direction to the flow of fluid entering the mixing chamber 4
around the outer rim 21 of the cone valve 19.

Referring back to FIG. 1, the foaming chamber 15 com-
prises two foaming meshes 45 and 46. The first mesh 45 is
disposed between the sleeve component 23 and a mounting
sleeve 47, while the second mesh 46 is disposed between the
mounting sleeve 47 and the nozzle component 12. The nozzle
component 12 is fastened to the body 7 with a snap-fit cou-
pling 48, and this holds the second mesh 46, the mounting
sleeve 47, the first mesh 45 and the sleeve component 23 in
position inside the bore 9.

As shown in FIG. 1, coil spring 6 is disposed in the air
cylinder 3, and around the fluid cylinder 2. It is a compression
coil spring, which acts against the air piston 26 to bias the
piston member 5 to perform a priming stroke. The coil spring
6 is mounted inside the foam pump 1 in a state of compression
by the end cap 32, and it performs three functions: 1) it works
to hold the piston member 5 in an outermost position after a
priming stroke, ii) it acts as a dampening means during the
performance of a dispensing stroke, and iii) it acts as a return
spring to urge the piston member 5 to perform a priming
stroke.

The foam pump 1 shown in the Figures is adapted to
co-operate with a container of soap to be dispensed. Referring
to FIG. 2, the container coupling 10 is a snap-fit coupling
comprising an annular boss 49 with four resilient part-annular
arms 50 arranged around it (only two of which are visible in
FIG. 2). The coupling 10 is adapted to fasten to a mounting
boss provided on a container of soap (not shown). In this
particular case, the foam pump 1 is disposable, and is
intended to be supplied ready affixed to a container of soap,
and disposed of when the container is spent.

The foam pump 1 is also provided with an annular mount-
ing boss 51 which is clipped to its rear. This mounting boss 51
comprises a pair of bayonet locking pins 52 adapted to co-
operate with a bayonet socket on a dispensing device to which
it is intended to be mounted (not shown). The mounting boss
51 also comprises a shaped profile 53, which is adapted to
co-operate with a corresponding shaped profile provided on
the dispensing device. This feature is designed to prevent
incorrect containers of soap being fitted to particular dispens-
ers.

The foam pump 1 operates as follows. The pump 1 is
mounted to the underside of a container of liquid soap to be
dispensed (not shown), and affixed thereto by the coupling 10.
A clear fluid passageway from the container is created, and
the fluid inlet funnel 13 is flooded with liquid soap.

To prime the pump 1 the piston member 5 is driven by the
coil spring 6 up the fluid and air cylinders 2 and 3. The
negative pressure generated by the movement of the fluid
piston 25 sucks soap from the fluid inlet funnel 13 into the
valve chamber 14, through the fluid inlet 16. The ball valve 17
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is drawn away from the fluid inlet 16 so it stays open. The
negative pressure also urges the outer rim 21 of the cone valve
19 against the inner surface 22 of the valve chamber 14, so it
stays shut. Soap floods the valve chamber 14 and is drawn into
the fluid cylinder 2.

At the same time, the negative pressure generated by the
movement of the air piston 26 lifts the resilient disc 35 oft the
bottom 34 of the air cylinder 3, and draws air therein.

The movement of the piston member 5 is arrested by the
end cap 32, and the foam pump 1 is primed with liquid soap
and air, ready to be mixed and dispensed as a foam.

The pump 1 is fitted in use inside a dispensing device
comprising a base and a cover hinged thereto (not shown).
The mounting boss 51 co-operates with a bayonet socket
provided on the base, and the cover is applied in a floating
manner to the operative surface 30 of the piston member 5. To
perform a dispensing stroke the cover is depressed by the user,
and it drives the piston member 5 down the fluid and air
cylinders 2 and 3.

The positive pressure generated by the movement of the
fluid piston 25 forces the soap from the fluid cylinder 2 and the
valve chamber 14 into the mixing chamber 4, through the
fluid outlet 18. The outer rim 21 of the cone valve 19 is lifted
away from the inner surface 22 ofthe of the valve chamber 14,
creating an annular opening. The ball valve 17 is forced into
the fluid inlet 16, so it shuts.

At the same time, the positive pressure generated by the
movement of the air piston 26 forces the air therein into the
mixing chamber 4, through the air passageway 36. The disc
35 is urged against the bottom 34 of the air cylinder 3, so the
air apertures are shut.

As referred to above, the second opening 44 of the air
passageway 36 faces in the opposite direction to the flow of
liquid soap entering the mixing chamber 4. As such, the air
and liquid soap collide, and this leads to a thorough initial
mixing of the two substances, at least in the region of the
second opening 44.

In addition, referring to FIG. 3, the shape of the underside
54 of the cone valve 19 provides for a high pressure area
where the body of'the cone reduces in size adjacent to the boss
20. This high pressure area forces the mixed fluid and air to
circulate thoroughly inside the mixing chamber 4, and to
generally travel in the fluid flow direction towards the aper-
ture 24. This turbulent movement inside the mixing chamber
4 ensures that all the mixed soap and air is cleared out of the
mixing chamber 4, preventing the build up of residue in use.

The co-mingled liquid soap and air is forced by the com-
bined pressure of the fluid and air pistons 25 and 26 through
the aperture 24 into the foaming chamber 15. This pressure
then forces the co-mingled soap and air over the two meshes
45 and 46, which turns the mixture into a foam. The generated
foam then exits the pump 1 under pressure through the nozzle
component 12, and drops into the hand or hands of the user.

Once the dispensing stroke has been completed, and the
user removes pressure from the cover of the dispenser, the
foam pump 1 performs another automatic priming stroke as
described above, loading the fluid and air cylinders 2 and 3
with liquid soap and air, and pushing the cover of the dis-
penser back out again.

The above described embodiment can be altered without
departing from the scope of claim 1. In particular, in one
alternative embodiment shown in FIG. 5, a foam pump 100 is
like foam pump 1 described above, except that it is adapted to
be used with a particular type of wall-mounted dispenser, in
which the cover thereof'is attached to a base with a hinge, and
is rotatable about said hinge towards and away from said base,
and in which the cover is connected to the foam pump via a
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pivoting linkage adapted to convert the rotational movement
of'the cover into a linear movement of the operating plunger.
The pivoting linkage comprises a track provided on the cover,
through which a ball shaped sliding member can travel in use,
and as such the operating plunger 101 comprises a substan-
tially ball-shaped resilient sliding member 102 at an outer end
thereof.

In other alternative embodiments (not shown) the spring
means of the invention comprises other springs capable of
acting to bias the piston member, including extension and
compression springs external of the fluid or air cylinder, and
a compression spring inside the fluid cylinder.

Some of the features forming a part of the foam pumps 1
and 100 are not essential to the invention, and could be omit-
ted, for example the container coupling 10 and mounting boss
51 which are specific to particular applications. Therefore, in
other embodiments (not shown) these features are dispensed
with, or replaced with other known soap container and/or
dispenser interfaces.

Thus, the present invention provides a foam pump suitable
for use inside a wall-mounted dispensing device, by virtue of
the perpendicular arrangement of the fluid throughflow axis
A-A and the co-axial fluid and air cylinders 2 and 3. In
addition, the foam pump of the invention comprises an expe-
dient internal return and dampening spring 6, conveniently
housed under compression within the air cylinder 3, around
the fluid cylinder 2. Further, the manner in which the air and
soap collide and are moved under pressure inside the mixing
chamber 4 leads to a high degree of premixing of the soap and
air prior to foaming, which results in a high quality foam
being produced.

The invention claimed is:

1. A foam pump comprising a fluid cylinder, an air cylinder,
and a mixing chamber,

in which the fluid cylinder is adapted to draw a fluid therein

in a priming stroke, and to pump said fluid into said
mixing chamber in a dispensing stroke,

in which the air cylinder is adapted to draw air therein in a

priming stroke, and to pump said air into said mixing
chamber in a dispensing stroke,

in which the mixing chamber comprises a fluid through-

flow axis,
in which the fluid cylinder and the air cylinder are co-axial
with one another and are aligned on a second axis which
is substantially normal to said fluid throughflow axis,

in which the fluid cylinder and the air cylinder are provided
with a common piston member,

in which the foam pump comprises spring means adapted

to bias said common piston member to perform a prim-
ing stroke of the fluid cylinder and the air cylinder
in which the foam pump further comprises a valve chamber
provided with a fluid inlet and a fluid outlet, in which
said fluid inlet and said fluid outlet are arranged on said
fluid throughflow axis, in which the fluid cylinder is in
operative connection with said valve chamber,
in which said fluid inlet is controlled by a first valve mem-
ber adapted to open during a priming stroke of said fluid
cylinder and to shut during a dispensing stroke of said
fluid cylinder, and in which said fluid outlet is controlled
by a second valve member adapted to shut during a
priming stroke of said fluid cylinder and to open during
a dispensing stroke of said fluid cylinder,

and in which said second valve member comprises a resil-
ient annular cone mounted on a boss, in which said
annular cone comprises an outer rim, in which said outer
rim is urged against an inner surface of said valve cham-
ber by a negative pressure generated inside said valve
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chamber during a priming stroke of said fluid cylinder,
and in which said outer rim is forced away from said
inner surface by a positive pressure generated inside said
valve chamber during a dispensing stroke of said fluid
cylinder.

2. A foam pump as claimed in claim 1 in which said air
cylinder is radially arranged around said fluid cylinder, in
which the valve chamber and the mixing chamber are sequen-
tially aligned on said fluid throughflow axis, and in which the
air cylinder is in operative connection with said mixing cham-
ber.

3. A foam pump as claimed in claim 2 in which said piston
member comprises a fluid piston and an air piston, in which
said fluid piston and said air piston are co-axial with one
another and disposed in said fluid cylinder and said air cylin-
der respectively.

4. A foam pump as claimed in claim 3 in which said spring
means comprises a coil spring disposed in said air cylinder
and around said fluid cylinder, and which acts against said air
piston.

5. A foam pump as claimed in claim 1 in which the air
cylinder is connected to said mixing chamber by an air pas-
sageway which extends from a first opening at a bottom of
said air cylinder to a second opening in said mixing chamber,
and in which said second opening faces in a substantially
opposite direction to the flow of fluid entering the mixing
chamber from the valve chamber in use.

6. A foam pump as claimed in claim 5 in which said boss is
mounted on a sleeve component provided in said mixing
chamber, in which an aperture is formed between said boss
and said sleeve component through which mixed air and fluid
passes in use.

7. A foam pump as claimed in claim 6 in which said air
passageway comprises a first portion which extends from said
first opening to an intermediary opening in said inner surface
of said mixing chamber, in which said sleeve component
overlies said intermediary opening, in which said sleeve com-
ponent comprises an annular trough in an outer surface
thereof which is aligned with said intermediary opening and
defines a second portion of said air passageway, and in which
said sleeve component comprises a flat wasted section
extending axially from said annular trough to an upper rim of
said sleeve component and defining a third portion of said air
passageway.

8. A foam pump as claimed in claim 7 in which the air
cylinder is provided with one or more apertures through
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which air from atmosphere is drawable, in which said one or
more apertures are provided with a third valve means adapted
to open during a priming stroke of said air cylinder and to shut
during a dispensing stroke of said air cylinder.

9. A foam pump as claimed in claim 8 in which said one or
more apertures are provided at the bottom of the air cylinder,
in which said third valve means comprises a resilient annular
disc disposed at the bottom of the air cylinder and overlying
said one or more apertures, in which said annular disc is lifted
away from the bottom of the air cylinder to open said one or
more apertures by a negative pressure generated inside said
air cylinder during a priming stroke thereof, and in which said
annular disc is urged against the bottom of the air cylinder to
shut said one or more apertures by a positive pressure gener-
ated inside said air cylinder during a dispensing stroke
thereof.

10. A foam pump as claimed in claim 3 in which said fluid
piston and said air piston are self-sealing against the walls of
said fluid cylinder and said air cylinder respectively.

11. A foam pump as claimed in claim 1 in which the first
valve member is a ball valve.

12. A foam pump as claimed in claim 1 further comprising
a foaming chamber, sequentially aligned on said fluid
throughflow axis after said mixing chamber, in which said
foaming chamber comprises one or more foaming meshes
adapted to generate a foam to be dispensed from mixed air
and fluid forced into the foaming chamber in use.

13. A foam pump as claimed in claim 1 in which said piston
member comprises an operating plunger provided with an
operative depression surface at an outer end thereof.

14. A foam pump as claimed in claim 1 in which said piston
member comprises an operating plunger provided with a
substantially ball-shaped resilient sliding member at an outer
end thereof.

15. A foam pump as claimed in claim 1 in which the air
cylinder is provided with one or more apertures through
which air from atmosphere is drawable, in which said one or
more apertures are provided with a third valve means adapted
to open during a priming stroke of said air cylinder and to shut
during a dispensing stroke of said air cylinder.

16. A foam pump as claimed in claim 12 in which said
piston member comprises an operating plunger provided with
an operative depression surface at an outer end thereof.
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